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Abstract 
In the application of intelligent transportation system (ITS), license plate (LP) location is one of the most crucial step. 
In view of illumination variance, noise, complex and dirty background, this paper presents a license plate location 
method, which based on edge information analysis with a preprocessing technique. License plate area contains rich 
edge and texture information, which can be used to detect a number plate location. Experimental results demonstrated 
the great robustness and efficiency of our method. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction 
Nowadays license plate recognition is one of the most important aspects of applying computer 
techniques towards intelligent transportation system[1]. It became a key technique to many automated 
systems such as automated payment of tolls on high ways or bridges, road traffic monitoring, security 
access and parking lots access control. license plate image is influenced by external interference factor and 
human factor, such as vehicle type, distance, illumination variance, dirty background, the angle of the 
screen, and so on. Most of the previous license plates locating approaches are not robust in case of low-
quality images. This paper presents a real time and robust method of license plate location, which based on 
edge information analysis with a preprocessing technique. 
Using the pretreatment of input image, the character of license plate region in images are reinforced 
and become obvious. And then the vertical edges can be extracted from the car image through the use of 
Prewitt operator. The license plate of the car has several characters[2-4], which indicates that the plate area 
contains rich edge information. There are two facts that should be noted: one is that the background areas 
around the license plate mainly include horizontal edges; the other is that the edges in the background are 
mainly long curves and random noises, whereas the edges in the plate area cluster together and possess 
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intense texture feature[5-6]. In this method the vertical edges are extracted from the car image and most of 
the background edges are removed, so the plate area will be isolated out distinctly from the edge image.  
2. License Plate Location 
Image enhancement 
When captured in the gloomy days or dim nights, the car images often bring out weak. This makes 
the contrast in the license plate area much lower than those in the contour areas of the car. Therefore, it is 
important to enhance the car images firstly. The histogram should be analyzed to get the degree of light 
and shade, before enhancing the low contrast image. To define the low luminance pixel, the gray value 128 
(the luminance of the pixel ranges from 0 to 255 in the histogram) is taken as the threshold. If the low 
luminance pixels number is less than the threshold, the image will be considered the darksome image. 
According to the intense texture feature in the license area, the image could be enhanced by bilinear 
interpolation algorithm and the thought of segmentation. Let newI (i, j)  and I(i, j)  satisfy Eq.1.  
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Where )j,i(I  is used to denote the luminance of the pixel )j,i(P ； j)W(i,  is a window centered 
on pixel )j,i(P . In order to represent the local information better, the size of the window should be 
smaller than the estimated size of the plate. And in this paper,  the car image is divided into 64(8×8) 
windows; 
_
wI (i, j)  is the mean of the luminance, and wσ is the standard deviation of the pixels in the 
window j)W(i, , 0I  and 0σ  are the expected mean and standard deviation. Then the bilinear 
interpolation algorithm could be used to figure out the values of )j,i(I
_
w  and wσ . So Eq.1 can be 
improved into Eq.2. 
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Where )(f wσ  is an enhancement coefficient defined by Eq.3. 
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wσ is the standard deviation of the pixels in the window j)W(i, , and maxσ  is the maximum value 
of standard deviation wσ . If wσ  of the area is close to zero (such as only a dark or bright area) or bigger 
than the three-fourths of the maximum value of standard deviation wσ , there is no need to enhance the 
area. Most wσ of the plate areas, which need enhancement, is around a quarter of the maximum value of 
standard deviation wσ . After enhancement, the license plate region has been obviously strengthened. The 
process will not change the contrast, if the plate area is well illuminated. An example car image (320×
240 pixels and 256 gray levels) is given in Fig. 1, and the enhanced car image is shown in Fig. 2. 
Figure 1. Car image  
Figure 2. Enhanced car image  
Vertical edge extraction  
Commonly used edge detection operators have Prewitt operator, Sobel operator, Canny operator, 
LOG operator, Roberts operator and other operator. Prewitt operator and Sobel operator are first-order 
differential operator. Prewitte operator, as compare with Sobel operator, can extract vertical edge more 
accurately and need shorter computational time. So Prewitte operator is selected, which is shown in Fig. 3, 
to detect the car image. Although the car image will lose some horizontal edges by using Prewitte 
operator, a large portion of vertical edges will be detected. The vertical gradient image can be obtained by 
convolving the car image with Prewitte operator. In order to attain the threshold, the mean of the absolute 
gradient values must be figured out and then it should be multiplied by a coefficient; The threshold can 
also be determined by finding the gradient at a certain percentage of the gradient distribution through the 
gradient histogram. By using the threshold and applying non-maximum suppression in horizontal 
direction, the vertical Prewitte edge image is obtained. The final edge image is shown in Fig. 4. 
Figure 3. The vertical Prewitte operator  
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Figure 4. The vertical edge image Equations 
Removing background and noise edges  
There are many long background curves and some random noise edges in the vertical edge image, 
which may interfere with the license plate location. To remove them from the edge image, the edge 
lengths could be accumulated by observing the “concerned neighborhood pixels” of the current pixel. 
This algorithm scans the edge image for four times. The first scan will record the edge lengths from the 
top point to the bottom point. After that the second scan will record the edge lengths from the bottom 
point to top point. And the third scan will add up the two recorded lengths to denote the actual edge 
lengths. If the edge points has a longer or shorter length comparing with the estimative edge length of car 
license plate, they will be removed from the edge image. The number of edge points in each line are 
counted in the last scan, and the threshold value is defined as half of the maximum length. If the sum of 
edge points in the line is smaller than the threshold value, the value of each pixel in this line will be put to 
zero in order to remove the edge points. As the result shown in Fig. 5 that most of the background curves 
and noise edges have been removed, meanwhile the license plate edges are almost fully saved as shown in 
Fig. 6. 
 Fig. 5 The edge image after removing background and noise edges 
Fig. 6 License plate edges in the white window 
License plate search and segmentation  
After large numbers of non-plate edges have been removed, license plate location[7] becomes much 
easier. To segment the plate from the original car image, a rectangle window is used to search the residual 
edge image. Some information of the license plate edge has been lost in the process of vertical edge 
extraction. It causes the height of the car license border to be lower than that of the real license plate. So a 
rectangle window, whose height is a little shorter than that of the real license plate, is shifted from left-to-
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right and top-to-bottom in the edge image. In order to accelerate the search process, the window skips the 
line when the sum of its edge points is zero and shifts a larger distance such as 8 pixels. The total number 
of the edge points in the rectangle window are counted and recorded. And the window with largest 
number of edge points (Fig. 7) is regard as the right location of the license plate. In order to include the 
whole license plate, a new higher window is marked. Fig. 8 shows the marked window image. 
Fig. 7 License plate location 
Fig. 8 Marked window
Through the four steps above, the license plate can be finally segmented (as Fig. 9 shown). 
Fig. 9 License plate segmentation
3. Experimental Results 
Experimental results demonstrated the great robustness and efficiency of this method. Two sets of 
vehicle images were used in our experiments. The first set has 200 images, and they were captured in the 
shadow of strong sunlight on the roadside. The second set has 400 images, in which there were many 
complex backgrounds such as trees, bicycles, street lamps and so on, and these images were taken at 
different time from morning till night. We performed the method on the two sets. Experimental results 
show that most of the license plates can be found immediately and the location rates are almost all 100% 
(the two missing plates in the second set are too mistiness). And the high location rates on the two sets 
reveal the robustness and efficiency of our method in license plate location. The computational time of 
the method for each image was little, when ran on a Celeron-D 2.63 GHz, 512 MB RAM PC. The average 
of total time of processing one image was less than 40 ms, and it meets the requirement of real time 
processing. 
Conclusion  
The proposed method of license plate location makes use of the rich edge information in the plate 
area. The local areas in the original car image are enhanced selectively to intensify the texture of the plate 
region. To avoid the interference factors around the plate, only vertical edges are extracted. Then a 
rectangle window is used to search license area. Compare with other algorithms, this algorithm has the 
merits of faster speed and higher recognition rate. 
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